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ABSTRACT

Managed care has become a prominent mechanism for insuring dental care. Empirical
research suggests that managed dental plans provide lower quality care to patients. However, few
studies have specifically addressed the effects of managed care on the quality of dental hygiene
care. Thus, in this study the researcher examines whether dental hygienists deliver a lower level
of treatment to managed care patients than to those who are not subject to managed care.
Questionnaire data were gathered from 193 members of the American Dental Hygienists'
Association residing in the Chicago area. The primary independent variable, managed care, was
measured with an item that asked the respondents to indicate the percentage of patients they treat
that are insured by a managed dental plan. The questionnaire also contained items that measured
the frequency in which the respondents perform 23 tasks that are indicators of quality of dental
hygiene care. Principal components factor analysis of these 23 items yielded the study's two
dependent variables: periodontal procedures and appointment time.
Regression analysis of the data revealed a significant negative relationship between
managed care and appointment time. This relationship may be attributable to an economic
incentive on the part of dentist-employers who control the amount of time scheduled for dental
hygienists' patients. Dentist-employers may reduce the time available for managed care patients
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in order to allow longer appointments for more profitable fee-for-service patients. The study
results did not support the notion that managed care affects the extent to which dental hygienists
perform periodontal procedures. These mixed results suggest that future research should examine
the relationships between managed care and other aspects of quality of dental hygiene care not
addressed in the current study.

v

The Effects of Managed Care on the Quality of Dental Hygiene Care

Chapter One

Introduction
The American health care system is regarded as one of the best in the world
(Lundberg, 1994). Our nation's health care system contains abundant medical specialists,
state-of-the-art technology, and an ample workforce. However, despite the system's
ability to deliver superior health care, most Americans are dissatisfied with some aspect of
the health care they receive (Blendon et al., 1995). The system has put an extraordinary
financial burden on the government, taxpayers, employers, and consumers (Bodenheimer
& Grumbach, 1995). This heavy burden has motivated both public and private payers to
develop strategies to contain health care costs (Lundberg, 1994). Ideally, these cost
containment strategies must also improve access to the health care system and maintain
the high quality of health care to which Americans are accustomed.
Various factions of the federal and state governments are in conflict over health
care issues. This contentious process has become known as Health Care Reform. As with
most government processes, Health Care Reform must find answers to diverse and often
conflicting problems (Burner, Waldo, & McKusick, 1992). But while the public sector
continues to debate Health Care Reform, the private sector has taken steps to contain
escalating health care costs by promoting managed care organizations (MCOs). Managed
care organizations attempt to control health care costs by utilizing a coordinated approach
to designing, financing, and delivering health care (Rimler & Morrison, 1993). Jensen,
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Morrisey, Gaffney, and Liston (1997) provided evidence that since 1990 medical care
inflation and health insurance premiums have declined relative to general inflation.
Initially, MCOs dealt exclusively with medical care. But with its marked success in
the medical community, managed care began to expand into dentistry. Many of the large
MCOs now insure dental services for their enrollees. With managed care's involvement in
dentistry being relatively recent, few researchers have conducted empirical studies
examining its effects on the dental profession. An integral part of the dental profession is
dental hygiene, with its primary function being prevention of dental disease. The purpose
of this study is to determine whether dental hygienists deliver a different level of treatment
to managed care patients than to patients who are not covered under managed care health
insurance.

Managed Care: An Overview
Health insurance emerged in the United States during the 1930s, when Blue Cross
began to provide service benefits for hospital care (Feldstein, 1988). Service benefits were
paid directly to hospitals and patients shared none of the cost of the hospital services they
received. As commercial health insurance companies began to enter the market,
competition increased. This competition was the catalyst that forced health insurance
companies to design benefit packages that insured for medical services that were delivered
outside of hospitals.
While health insurance provided a great benefit to Americans, it also gave rise to
health care inflation (Grumbach & Bodenheimer, 1994). As the health insurance industry
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grew, commercial indemnity plans became popular as did the fee-for-service payment
mechanism. Fee-for-service reimbursed providers for each service rendered; therefore, the
more services delivered the greater the providers' incomes. This situation, as well as the
fact that physicians had considerable influence over both supply and demand in the medical
marketplace, contributed to the overtreatment of patients (Raffel & Raffel, 1989). Also,
health insurance created a situation that left consumers responsible for only a fraction of
total health care costs. These small out-of-pocket costs reduced the price elasticity of
demand for health care and stimulated consumers to purchase excessive medical services.
Health care inflation continued to grow rapidly, and by the early 1970s it became
necessary to develop means to control health care costs (Brown, 1996). The public and
private sectors dealt with inflation in different ways. In order to address excessive medical
expenditures in the Medicare program, the federal government introduced diagnosisrelated groups as a means of reimbursement. Diagnosis-related groups are part of a
prospective payment system which reimburses providers at a fixed rate per hospital
admission by diagnosis (McGlynn, 1997).
The private sector concentrated its cost-control efforts on MCOs. Enrollment in
MCOs expanded rapidly during the 1980s. Today, conservative estimates indicate that 75
percent of privately insured Americans participate in some form of managed care, making
it the dominant form of insurance in the United States (Jensen et al., 1997). Managed care
is estimated to grow at an annual rate of approximately 13 percent (Bailit, 1995).
Throughout its evolution, managed care has taken on many complex definitions.
Although managed care has not been precisely defined, it generally includes the following
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strategies: delivery of health care that differs from traditional fee-for-service medicine;
reviewing and intervening in decisions about health services to be provided; limiting or
influencing patients' choice of providers; and negotiating payment terms with providers
that have the potential to influence treatment decisions (Rimler & Morrison, 1993).
Managed care organizations have broken from traditional medicine by
restructuring health care delivery systems as integrated delivery systems (Bailit, 1995).
Integrated delivery systems work through vertical and/or horizontal integration. A health
care delivery system is vertically integrated when different levels of care are linked
together. A delivery system that includes hospitals, out-patient services, nursing facilities,
and rehabilitation services is an example of vertical integration. In contrast, horizontal
integration links similar types of services. Multi-hospital systems or nursing home chains
represent horizontal integration. Integrated delivery systems achieve cost savings through
the sharing of resources and reduced purchasing and selling costs (Rakich, Longest, &
Darr, 1993).
The restructuring of the health care system has led to many forms of MCOs.
Managed care organizations include, but are not limited to, health maintenance
organizations, independent practice associations, preferred provider organizations, point of-service options, and physician hospital organizations. Health maintenance
organizations act both as an insurer and provider of health care by charging employers a
fixed premium for each employee enrolled in the plan. Independent practice associations
are often a separate professional corporation which subcontracts with individual physicians
or groups of physicians to provide medical services to health maintenance organization
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enrollees. Services are delivered in the independent practice associations physicians'
private practices (Sutton & Sorbo, 1993). Preferred provider organizations are entities
through which employers and insurance carriers purchase health care for beneficiaries
from a select group of providers. Point-of-service options are a popular form of MCOs
that combines health maintenance organization features and out-of-network coverage, but
utilizes financial incentives for network usage. Physician hospital organizations exist when
physicians and hospitals form joint ventures. Although the types of MCOs are numerous,
most are formed to better facilitate contract negotiations, to create new health care
resources in the area of service, and to increase cost savings (Pozgar, 1996).
Managed care organizations realize cost savings by their ability to review and
intervene in decisions about health care services to be provided, a process known as
utilization review (or utilization management). Utilization review can be done
retrospectively, concurrently, or prospectively. Retrospective utilization review occurs
when MCOs sometimes evaluate the propriety of payment for services after those services
have already been rendered; concurrent utilization review represents monitoring of
services during the course of treatment; and prospective utilization review is synonymous
with pre-authorization of services (Rakich et al., 1993). The practice of utilization review
reduces health care costs by assuring that only necessary services delivered in the most
cost-effective setting are reimbursed (Grumbach & Bodenheimer, 1995).
In order to increase cost effectiveness, MCOs often incorporate clinical guidelines,
practice profiling, and economic credentialing into utilization review processes. Clinical
guidelines are developed by managed care organizations to assist practitioners in decisions
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about appropriate health care for specific clinical circumstances (Grimshaw & Russell,
1993). Practice profiling refers to the utilization of summary data of practice patterns to
identify physicians whose overall use of services significantly deviates from standards of
other physicians in the community. Physician outliers may be subject to deselection
(removal) from the provider network (Grumbach & Bodenheimer, 1995; Lasker, Shapiro,
& Tucker, 1992). Economic credentialing entails contracting with providers whose
practice patterns comply with MCO cost-control objectives (Grumbach & Bodenheimer,
1995).
Although utilization review is touted as a viable means to control health care costs,
it has met with marked criticism. Critics hold that utilization review disrupts the
traditional physician-patient relationship and threatens physician autonomy (Doner et al.,
1995; Emanuel & Dubler, 1995). Traditionally, the role of physicians has been one of
patient advocate. Medical decisions were made jointly by physician and patient, with
physicians having freedom to propose any appropriate treatment plan. Through monitoring
and surveillance, utilization review can severely restrict treatments to be offered and
authorized, hence infringing upon physician autonomy and the physician-patient
relationship.
Others criticize utilization review for only being marginally successful in helping to
contain costs. Critics maintain that utilization review adds layers to the health care
system, is costly to administer, and may not yield long-term savings (Grumbach &
Bodenheimer, 1995). Additionally, some evidence indicates utilization reviewers, who
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often have less clinical training than physicians, are sometimes unable to distinguish
between appropriate and inappropriate medical decisions (Rimler & Morrison, 1993).
Limiting or influencing patients' choice of providers is another hallmark of
managed care. Managed care organizations create organizations of providers, known as
"networks," by contracting with individual providers or groups of providers. Providers
include hospitals, physicians, long-term care facilities, and ambulatory facilities. Providers
can be members of only one MCO or have membership in several MCOs simultaneously.
Once the provider network has been formed, MCOs typically limit enrollee choice of
providers to those included in the network (Rimler & Morrison, 1993). Managed care
organizations place additional limitations on providers by utilizing a "gatekeeper system."
Gatekeepers are primary care physicians (general practitioners, family physicians,
pediatricians, and general internal medicine practitioners) that control referrals to
specialists, a practice known as referral management. Without authorized referrals from
gatekeeper physicians, enrollees cannot access specialty medical care (American Medical
Association's Council on Ethical and Judicial Affairs, 1995). Enrollees receiving care
from providers outside the network incur financial penalties such as higher copays,
deductibles, or coinsurance (Grumbach & Bodenheimer, 1995).
Managed care organizations influence not only decisions made by their enrollees,
but those of their providers as well. Perhaps the most powerful mechanism that managed
care organizations utilize to influence provider decisions is negotiating the type of
reimbursement to be received by network providers. The aim is to create financial
incentives in which the reimbursement arrangement between the MCO and the provider
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directly or indirectly reduces or limits services to those enrolled in the managed care
organization. Reimbursement by capitation payments yields the greatest financial
incentive for providers to reduce utilization of services. Capitation is a method of
payment that reimburses managed care organization providers with a fixed dollar amount
per member per month to cover a specific set of services, without regard to the actual
number of services provided to each enrollee. The capitation payment may cover the
provider's own services, referral services, or all medical services ("Medicare and Medicaid
Programs," 1992).
Managed care organizations also may exert financial incentives on providers by
instituting a system of bonuses and withholds in conjunction with capitation payments.
Bonuses are paid to providers when health care expenditures fall below a predetermined
amount set by the managed care organization. Withholds are amounts retained from
provider reimbursements to cover shortfalls in budgets used to pay for patient care. If no
shortfalls occur, providers recoup their withholdings. Bonus and withhold systems serve
as strong incentives for providers to be cost conscious (American Medical Association's
Council on Ethical and Judicial Affairs, 1995).
Managed care organizations favor capitation reimbursement because it places
providers at financial risk for the delivery of medical services. The practice of placing
providers at financial risk has, however, raised questions about the quality of care being
delivered in managed care environments. Empirical studies of the impact of financial
incentives on the quality of medical care are inconclusive (Pelligrino, 1994). However,
Miller and Luft (1994) indicated that health maintenance organization plans generally had

lower hospital admission rates, lower hospital days per enrollee, lower usage of physician
services, and lower usage of expensive services when compared with fee-for-service plans.
Miller and Luft also showed that although health maintenance organization enrollees were
more satisfied with the financial aspects of their health plan, they were less satisfied with
the quality of care they received.
Measures of quality in the health care setting are still in rudimentary stages of
development. Miller and Luft (1994) recognized the importance of future research in this
area by stating that: "Our literature analysis indicates both the challenge and the urgency
of additional research on managed care plan performance" (p. 1518).

An Overview of Dentistry and Dental Hygiene
A dentist is a person who is licensed to diagnose and treat diseases of human teeth
(Kentucky Revised Statutes, 1993). Although dentistry dates back to ancient times, Pierre
Fauchard is credited as being the Father of Modern Dentistry (Hillam, 1990). Fauchard
authored Le Chirurgien Dentiste, a text that outlined many practices that have been
adapted to current dental techniques and treatments.
Dentistry in the United States began with dentists treating men enlisted in the
military (Snyder, 1994). Formal programs of study were established to educate dentists,
and private practices soon emerged (Glenner, Davis, & Burns, 1990). As dentistry grew,
dentists sought assistance in treating patients. In response to this growth, the first dental
hygiene curriculum was started by Alfred C. Fones in 1913 (Wilkins, 1976).

A dental hygienist is a licensed professional who "as an auxiliary to the dentist,
uses preventive, therapeutic, and educational methods for the control of oral diseases to
aid individuals and groups in attaining and maintaining optimum oral health" (Wilkins,
1976). The dental hygienist's primary roles in the dental office are preventive in nature
and focus on prophylaxis (the cleaning of teeth) and maintaining gingival (gum) health.
Hygienists also promote preventive dental health by participating in public dental health
programs (Gilpin, 1986).
Today, many dentists and hygienists act cooperatively in an effort to deliver dental
treatment to their patients. As the scope of dental hygiene continues to expand, dental
consumers have come to recognize that cleaning teeth is only a small portion of the
preventive services dental hygienists provide (Rubinstein & Miller, 1985). Dental
hygienists have important roles as cotherapists, along with their dentist-employers, in
detecting, assessing, and preventing periodontal (gum) disease (Uldricks, Hicks, Whitacre,
Anderson, & Moeschberger, 1993).
The role of periodontal cotherapist is the primary focus of clinical dental
hygienists. Along with this role comes the responsibility of accurately assessing and
treating periodontal disease. The literature identifies procedures dental hygienists must
perform to effectively address their patients' periodontal needs. Hicks et al. (1993) noted
that assessing gingival health, measuring and recording periodontal pocket depths, plaque
control, and the utilization of radiographs are crucial in the assessment and treatment of
periodontal disease.
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The Emergence and Growth of Dental Insurance
The first capitated dental plan began in December 1954, when the International
Longshoremen's and Warehousemen's Union-Pacific Maritime Association Benefit Fund
(ILWU-PMABF) and Delta Dental implemented a program to provide dental care for
members' children (Marcus et al., 1995). An annual $60 payment per child was paid to
the provider for all dental services, with the exception of orthodontics. From this initial
program, Delta Dental developed both capitated and fee-for-service plans in California and
Washington (Marcus et al., 1995). However, dental benefits were not common until the
late 1960s, when unions were seeking additional benefits for their members and coverage
for dental services was a logical supplement to existing employer-sponsored health
insurance (Burt, 1985).
Dental benefits expanded rapidly during the 1970s, and Delta Dental is credited as
being the primary catalyst for this growth. After designing its initial dental program for
the ILWU-PMABF, Delta Dental formed service corporations based on the Blue Cross
model, and reimbursed participating dentists on a fee-for-service basis. Soon, Delta
expanded its services to other areas of the country by providing programs for major
corporations including Aerojet-General Corporation, Litton Medical Products,
McDonnell-Douglas Corporation, and the United Auto Workers. This success soon drew
the attention of the U.S. government, and in 1987, Delta contracted with the Department
of Defense. This growth eventually lead to Delta having service corporations in all 50
states.
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Another company that deserves special note is Kaiser Permanente, named after its
founder, Henry Kaiser. The company had its beginning during the late 1930s and was
established to provide medical care for workers in remote locations of California, later
expanding to other areas in the Northwest (Scofea, 1994). In 1969, Kaiser Permanente
Dental Care Program, a federally funded dental care program to serve indigent families,
was implemented. In 1974, the federal funding for this demonstration project ended and
the Kaiser Foundation Health Plan decided to offer prepaid dental benefits to existing
health plan groups. Today, Kaiser Permanente is credited with initiating and promoting
group and staff models of dental health maintenance organizations (DHMOs) (Kaiser
Permanente, 1997).
Dental benefits, like medical insurance, became part of employer-sponsored
benefits. During the early 1980s, however, employers realized that their costs to provide
health benefits were increasing at an alarming rate and began to explore means to control
dental (and medical) benefit costs. In response to employer concerns, dental insurers
formed DHMOs (Burt, 1985; Ryan, 1994). Most DHMOs were established during the
mid-to-late 1980s and have experienced marked growth. Approximately 40 percent of
Americans have private dental insurance, most of which is still employer-sponsored. A
1995 statistical profile revealed that 56 percent of DHMO products are purchased by
private employers, 27 percent by voluntary groups (composed of those who have access
to dental benefits through their employers, but who pay the total premium), 8 percent by
individuals, and 8 percent by Medicare and Medicaid (National Association of Dental
Plans, 1997).

The rapid growth of managed dental plans has increased the number of dentists
and employers participating in DHMOs. It is estimated that almost one-third of dentists
are included in some type of managed dental network (National Association of Dental
Plans, 1997). A 1994 survey showed that 21 percent of all private employers offer dental
benefits through preferred provider organizations and 10 percent through exclusive
provider organizations or DHMOs (National Association of Dental Plans, 1997).

Differential Dental Treatment: Managed Care Versus Fee-for-Service Settings
As managed care dental benefit plans have become more prominent, concern has
been raised about the quality of care consumers receive. However, relatively little
research has been done relating to this issue. A search of the literature found only five
empirical studies that specifically addressed differences in dental care delivered in fee-forservice versus capitation settings.
Beazoglou, Guay, and Hefiey (1988) studied employees in a dual-choice setting
and found that the capitation plan had lower utilization, higher mean cost per utilizer,
lower cost treatment alternatives, and less preventive services than did the fee-for-service
plan. The authors could not explain why the capitation plan experienced higher mean
costs per utilizer but lower costs of treatment, particularly since higher mean costs
decrease provider income. The data in this study suggest a departure from capitation's
preventive philosophy since fewer preventive services were delivered under the capitation
plan.

14
Atchison and Schoen (1990) conducted a quality assurance review in a large dualchoice benefit program. In general, overtreatment was found in the fee-for-service
practices while underdiagnosis and undertreatment were present in the capitation
practices. Fee-for-service patients had higher utilization and received more "complex"
treatment than capitation patients. The data indicated that more preventive services were
provided under fee-for-service.
Hollo way, Lennon, Mellor, Coventry, and Worthington (1990) conducted a threeyear clinical trial of children's dental services in Great Britain to determine if capitation
systems encouraged "supervised neglect." The study found no systematic neglect in
capitation practices, but dentists under the capitated system allowed caries to develop to a
later stage before treatment. Evidence of undertreatment such as fewer fillings, fewer
radiographs, more untreated diseased teeth, and less complex treatments was found in the
capitation system.
In the same three-year clinical trial, Lennon, Worthington, Coventry, Mellor, and
Hollo way (1990) found that more preventive services were provided under capitation than
under fee-for-service plans. The authors concluded that this difference was due mainly to
higher levels of education on the control of dental disease. However, the fee-for-service
practices performed more cleaning of teeth (scalings), one of the primary preventive
services.
Mellor, Coventry, Worthington, Hollo way, and Lennon (1990) surveyed the
dentists in the same British clinical trial for their views on the care they delivered.
Responses revealed that dentists under capitation were more inclined to undertreat and
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less satisfied with their quality of work. The fee-for-service providers said they were
tempted to overtreat, were more satisfied with their work, and had greater allegiance to
their patients.
In summary, all five studies provided evidence of overtreatment in fee-for-service
settings and undertreatment in capitation settings. Both Atchison and Schoen (1990) and
Beazoglou et al. (1988) determined that less prevention, less utilization, and less costly
treatment occurred under the capitation system. Why, then, do managed dental plans
appear to be providing inadequate care to their enrollees?
Schoen (1991) suggested that prevailing capitation payments cover only dentists'
marginal costs rather than average costs and thus incentives to undertreat and cut costs
are enormous. He elaborated that some group practices employ a lower salaried dentist to
treat managed care patients or have separate facilities for fee-for-service and managed
care patients. Jacks and Zatz (1995) proposed that some practitioners are using managed
care patients to fill chair time not used by fee-for-service patients, and view reimbursement
for this treatment as a means to supplement fee-for-service income. Combs (1995)
suggested that some practices allow less time to treat managed care patients. Beazoglou
et al. (1988) theorized that fewer preventive services are provided to managed care
patients in order to subsidize more costly treatment.
Dental professionals clearly have concerns regarding care provided under managed
dental plans. Patients enrolled in dental health maintenance organizations have also
indicated concerns. Meetz, Freeman, Marcus, and Hurst (1987) examined grievances
registered by enrollees of one large capitated dental plan. The results indicated the
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greatest concern was access to care. Enrollees had to wait for an appointment, wait in the
dental office, or found that the dentist was unavailable for emergencies. The second
greatest concern related to provider competence. This concern was reflected in requests
for a second dentist's opinion or for a specialist's opinion and pain/discomfort suffered
after treatment.
Managed Care and Dental Hygiene
The empirical literature addressing the specific effects of managed care on dental
hygiene is limited. One reason for this paucity of empirical research is that most dental
hygienists are clinicians and clinical research is of primary importance. Thus, most
resources are devoted to clinical research, leaving nonclinical research less desirable to
undertake. Also, because managed care's involvement in dentistry is such a recent
phenomenon, researchers are just beginning to analyze how managed care has affected the
dental hygiene profession.
However, the findings that dentists undertreat and provide less preventive services
in managed care settings may generalize to dental hygienists. This notion is based on the
fact that dentist-employers generally dictate office philosophy, time allotted for preventive
procedures, and practice patterns to be followed by dental hygienists (Gaston, Brown, &
Waring, 1990). Thus, theory and results of prior studies suggest the following hypothesis,
which was tested in the study.
HI: Patients enrolled in managed dental plans receive lower quality dental
hygiene care than those in fee-for-service plans.

Chapter Two

Method

Operational Definitions
Important terms relating to dentistry and dental hygiene are defined below for a
better understanding of the study's variables.
1. quality of dental hygiene care—the extent to which the dental hygienist engages
in tasks that include reviewing medical history, assessing periodontal health, performing
prophylaxis, taking bitewing x-rays, establishing the amount of appointment time, and
referring appropriate patients for specialty care.
2. pedodontic practice—dental practice specializing in the oral health care of
children or those beyond adolescence demonstrating special needs.
3. periodontic practice—specialty dental practice which provides services
exclusively related to structures supporting the teeth ( e.g., gingiva and bone).
4. group practice—dental practice in which more than one dentist is employed.
5. solo practice—dental practice in which only one dentist is employed.
6. general practice—dental practice that provides routine dental care to attain and
maintain good oral health, including diagnostic, preventive, and restorative services.
Sample and Procedures
Data for the study were gathered with a questionnaire mailed to dental hygienists
residing in the Chicago, Illinois, area who are members of each of the following
organizations: (1) the American Dental Hygienists' Association (the national dental
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hygiene organization), (2) the Illinois Dental Hygienists' Association (IDHA), and (3) one
of six local component units of the IDHA. Currently, 25 percent of dental hygienists
licensed in Illinois are members of IDHA. Chicago was chosen because of its mature
DHMO market. The names and addresses of potential subjects were obtained from the
IDHA. A sample of 350 dental hygienists was randomly selected, representing 44 percent
of the population of 789.
Prior to the mailing of the questionnaire, the IDHA President and the IDHA
representative of each of the components were asked to endorse the study. The IDHA
President wrote an addendum to the cover letter that stressed the importance of
participation by hygienists chosen for the study. Component representatives were told
that their members would be included in the study and that they would be receiving a
questionnaire. Component representatives encouraged members' participation by
stressing the importance of responding to the questionnaire.
Each hygienist in the sample received a packet containing the questionnaire, a
cover letter requesting a response within 10 days, and a postage-paid return envelope.
The questionnaire and cover letter are shown in the Appendix. The return envelopes were
coded to identify those dental hygienists who did not respond. A postcard-reminder was
mailed to non-respondents one month after the initial mailing. All responses were
confidential.
A total of 240 dental hygienists responded, which yielded an initial response rate of
71.4%. Questionnaires were not retained in the study if the subjects failed to respond to
the question item addressing managed care (discussed below) or were not currently
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practicing dental hygiene. The final sample contained 193 usable questionnaires, resulting
in a 55.1% response rate.
Measures
The primary independent variable, managed care, represents the proportion of
managed care patients treated by the subjects. Managed care was measured with the
following item: "In the office where you work most frequently, approximately what
percent of the patients you treat are insured by a managed care dental plan?"
The questionnaire also contained items that address the frequency in which the
subjects perform each of 23 dental hygiene tasks that represent indicators of quality of
dental hygiene care. Seven of these items were adapted from Uldricks et al. (1993), who
developed measures to examine the extent of periodontal assessment by dental hygienists.
Periodontal assessment encompasses some of the primary preventive tasks performed by
dental hygienists. Examples of the items adapted from Uldricks et al. are "assessing
plaque control by visual examination," "using plaque scores/indices to quantify amounts of
plaque," "recording periodontal readings at one site on every tooth," and " taking annual
bitewing x-rays." The remaining 16 items were developed specifically for the current
study and were modeled after those of Uldricks et al. Examples of these items are
"assessing periodontal health by using a probe," "assessing plaque control with disclosing
solution," and "recording all pocket depths over 3 millimeters." Subjects were asked to
respond to the 23 items "based on the office where you work most frequently." Each item
was measured on a 7-point Likert scale (1 = never to 7 = always). The dependent
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variables in the study were based on a factor analysis of these items, which is discussed in
the next section.
Finally, the questionnaire included six demographic items addressing individual
characteristics of the subjects including age, years since graduation, highest degree earned,
total years practiced, years in current practice, and full and employment status (full/parttime). The remaining six demographic items addressed characteristics of the subjects'
practice: general practice, periodontal practice, pedodontic practice, group practice, solo
practice, and other (e.g., any employment setting not explicitly listed on the
questionnaire).
Data Analysis
To assess nonresponse bias, early respondents were compared with late respondents
on the basis of demographic items included in the questionnaire. Underlying this test is the
assumption that late respondents are similar in important ways to nonrespondents.

T-test

procedures were used for the demographic items that are measured on a continuous scale, and
chi-square difference tests were used for demographic items that are categorical. Evidence
that late respondents do not differ from early respondents with regard to the demographic
items provides evidence that nonresponse bias was not a major problem in the study.
Principal components factor analysis with a varimax rotation was performed on the
23 items addressing quality of dental hygiene care to reduce the data by combining items
into factors. A factor contains items that are correlated with one another and thus
measure a common concept (Tabachnich & Fidell, 1989). The meaningful factors
identified through this analysis comprised the dependent variables of the study.
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Meaningful factors were selected on the basis of (1) the scree test (Cattel, 1965), (2)
factor loadings, and (3) alpha internal consistency coefficients (Cronbach, 1951). The
scree test plots the factors' eigenvalues on a curve from highest to lowest. An eigenvalue
reflects the percentage of the total variance in the data accounted for by a given factor.
Factors with eigenvalues that precede the point at which the curve begins to level off are
considered to explain a meaningful amount of variance in the data. Factor loadings
indicate the strength of the relationship between a given item and a factor. Only items
with high loadings should be used to measure the concept that the factor represents.
Alpha coefficients reflect the degree of intercorrelation between items comprising a
measurement scale. Nunnally (1978) suggested .70 as a minimum acceptable value for
alpha.
Three-step hierarchical regression analysis was used to assess the relationship
between managed care and the measures of quality of dental hygiene care determined with
the factor analysis. Table 1 shows the independent variables added at each step of the
regression analysis, which was performed separately for each measure of quality of dental
hygiene care. At step 1, control variables related to individual characteristics of the
subjects were entered as a group into the regression models because of their potential to
influence the quality of dental hygiene care. At step 2, control variables related to
characteristics of the subjects' practices were entered as a group into the regression
models. At step 3, managed care was entered into the regression models. Statistically
significant relationships between managed care and the measures of quality of dental
hygiene care at step 3 provide support for the hypothesis of the study.
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Table 12
Variables Entered at Each Step of Hierarchical Regression
Step in hierarchical regression
Step 1: Individual characteristics of the subject

Variables entered in model
Age
Years since graduation
Highest degree earned
Total years practiced
Years in current practice

Step 2: Practice characteristics

General practice
Periodontal practice
Pedodontic practice
Group practice
Solo practice
Other

Step 3: Managed care

Managed care

Chapter Three

Results
Missing Data
Twenty-seven of the 193 subjects failed to answer one or more of the questionnaire
items. Twenty of these individuals failed to answer only one of the items, and no subject
failed to answer more than five items. The number of missing data points was 38 out of a
possible total of6,755 (0.006%). Three of the missing data points relate to the demographic
variables, and the remaining 35 relate to the 23 items addressing the quality of dental hygiene
care. No more than 7 subjects failed to respond to any given questionnaire item.
The factor analysis was conducted using listwise deletion of missing data. Because
many of the 23 items measuring the quality of dental hygiene care were eliminated as a result
of the factor analysis, the regression analysis involved only seven missing datapoints. Missing
data in the regression analysis were replaced by a mean value calculated from the available
data for the relevant questionnaire items (Tabachnick & Fidell, 1989).
Description of Sample
Table 2 shows descriptive statistics for the demographic variables that are
measured on a continuous scale. All subjects are female and the average subject is in her
late 30s, graduated 15 years earlier, and has been practicing for 14 years, of which 8 have
been in her current practice. Table 3 shows descriptive statistics for categorical
demographic variables, including highest degree earned, employment status, and practice
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Table 12
Descriptive Statistics for Demographic Variables Measured on a Continuous Scale

M

SD

Minimum

Maximum

Range

Age

38.86

8.94

22

70

48

Years since graduation

15.01

12.69

0

39

39

Total years practiced

13.96

9.31

1

39

38

7.81

6.53

0

30

30

Variable

Years in current practice

Table 3
Percentage of Respondents for Categorical Demographic Variables
Variable and category

Number of respondents

Percentage

Associates

126

65.3%

Bachelors

64

33.2%

3

1.6%

Full-time

114

59.1%

Part-time

79

40.9%

153

79.3%

Periodontal practice

20

10.4%

Pedodontic practice

5

2.6%

Group practice

42

21.8%

Solo practice

54

28.0%

Other

5

2.6%

Degree:

Masters
Employment status:

Practice characteristics:
General practice

Note. N=193.
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characteristics. This data indicates most respondents have earned an associates degree
and work full-time in a general dental practice.
A comparison of the 30 earliest respondents with the 30 latest respondents on the
basis of the demographic items suggests that nonresponse bias was not a major problem
in the study. Table 4 shows the means of the two groups of respondents for the
demographic items measured on a continuous scale, along with the results of t-tests
comparing these means. The t-tests indicate no statistically significant differences in the
means of the two respondent groups with regard to age, years since graduation, total years
practiced, or years in current practice. Table 5 shows the percentage of each respondent
group in the relevant categories for each of the categorical demographic variables, along
with the results of chi-square difference tests. The chi-square tests indicate no significant
difference between the two respondent groups in the relative proportion of respondents in
the categories for highest degree earned, employment status, general practice, periodontal
practice, pedodontic practice, group practice, or solo practice.
Factor Analysis
The results of the scree test, shown in Figure 1, indicate that only the first four
factors in the factor analysis explain a meaningful amount of the variance in the data.
Together, the four factors explain 41.4% of the variance in the data. Items were retained
in these factors if their loadings were greater than .70. Table 6 shows the items
comprising the four factors, their related factor loadings, and the alpha coefficients for the
factors.
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Comparison of Early and Late Respondents — Continuous Demographic Variables

Variable

M - Early
respondents

M - Late
respondents

t-value

df

p-value

Age

42.13

38.60

1.58

58

.12

Years since graduation

15.17

12.87

.94

58

.35

Total years practiced

15.33

12.87

1.00

58

.32

9.97

8.00

1.00

56

.32

Years in current practice
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Comparison of Early and Late Respondents - Categorical Demographic Variables

Variable and category

% -Early
respondents
(n = 30)

% - Late
respondents
(n = 30)

Highest degree earned:
Associates

80.0%

70.0%

Bachelors

16.7%

30.0%

Masters

3.3%

0.0%

Employment status:
Full-time

50.0%

63.3%

Part-time

50.0%

36.7%

General practice:
Yes

83.3%

76.7%

No

16.7%

23.3%

Periodontal practice:
Yes

3.3%

13.3%

No

96.7%

86.7%

Pedodontic practice:
Yes

6.7%

3.3%

No

93.3%

96.7%

Group practice:
Yes

20.0%

33.3%

No

80.0%

66.7%

Solo practice:
Yes

33.3%

16.7%

No

66.7%

83.3%

t

df

2.34

1

.31

1.09

1

.30

.42

1

.52

1.96

1

.16

.35

1

.55

1.36

1

.24

2.22

1

.14

p-value
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Figure 1. Scree plot based on factors and eigenvalues from principal components factor
analysis.
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Factor Analysis of Items Measuring Quality of Dental Care
Factor
Factor and item
Factor 1: (Periodontal procedures)

loading
(.78)

a. I assess periodontal health by using a probe.

.86

b. I record all pocket depths over 3 mm.

.80

c. I perform root planing when indicated.

.75

Factor 2: (Appointment time)

(.71)

a. I have adequate time to perform treatment I deem necessary.

.78

b. I have control over the amount of time to be scheduled for my patients.

.78

Factor 3:

(.59)

a. I assess gingival inflammation by visual examination.

.77

b. I assess plaque control by visual examination.

.76

Factor 4:

(.51)

a. I perform extraoral examinations.

.73

b. I perform intraoral examinations.

.72

Note. Alpha internal consistency coefficients are shown parenthetically.

Only Factor 1 and Factor 2 had alpha coefficients that exceed the minimum .70
level suggested by Nunnally (1978) and thus only these two factors were retained in the
study as dependent variables measuring the quality of dental hygiene care. Factor 1
includes three items that address tasks that help in detecting and treating periodontal
conditions. Thus, the factor was named "periodontal procedures." Factor 2, which is
composed of two items that identify the adequacy of and degree of control over
appointment time, was named "appointment time."
Table 7 shows descriptive statistics for the two dependent variables in the study, as
well as for the primary independent variable, managed care. On average, the percentage
of managed care patients treated by the respondent was about 15 percent, indicating that
even in the Chicago area, which likely has a greater degree of managed dental care than
many other areas of the United States, most patients may be covered by a fee-for-service
dental insurance plan or pay cash for dental services.
Regression Analysis
Table 8 presents Pearson correlations for the variables included in the regression
analysis. The correlations are generally low or moderate, with the exception of some of
those involving variables related to individual characteristics of the subjects, such as age
with total years practiced and years since graduation with total years practiced.
Table 9 shows R2 statistics for the hierarchical regression analysis with periodontal
procedures as the dependent variable. R2 represents the amount of variation in the
dependent variable that is explained by the regression model. The change in R2 at each
step indicates the amount of variation in the dependent variable that is explained by the
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Descriptive Statistics for Primary Independent and Dependent Variables

M

SD

Minimum

Maximum

Range

Managed care

14.95

24.39

0

95

95

Periodontal procedures

19.08

3.22

3

21

14

Appointment time

11.70

2.49

3

14

11

Variable

Table 3
Pearson Correlation Coefficients for the Variables in the Study
Variables
1. Age

1

2

3

4

5

6

7

8

9

10

11

12

13

—

—

2. Years since graduation

.60

3. Highest degree earned

-.09

.05

—

4. Total years practiced

.81

.74

.04

—

5. Years in current practice

.52

.49

.04

.65

—

6. Employment status

.17

.06

-.03

.15

.15

—

7. General practice

.06

.00

-.04

.07

.04

.16

8. Periodontal practice

-.02

.07

.06

-.02

-.07

-.11

-.46

—

9. Pedodontic practice

.21

.04

-.12

.07

.06

.06

-.24

.05

—

-.12

-.09

-.01

-.06

.02

-.13

-.20

.03

.07

11. Solo practice

.15

.14

.05

.12

.15

.14

.12

-.18

-.10

-.33

12. Other practice

-.03

.00

.20

.03

.01

.00

-.08

-.06

-.03

-.09

-.03

13. Managed care

-.08

-.09

-.01

-.07

.05

.18

-.04

-.12

.09

-.01

.01

.09

14. Periodontal procedures

-.31

-.12

.10

-.22

-.33

-.19

-.02

.16

-.40

.03

-.06

-.05

-.11

15. Appointment time

-.06

.11

.07

.06

.03

-.09

.03

.02

-.14

.04

-.04

-.03

-.26

10. Group practice

—

—

—

—

Note. Correlations with an absolute value greater than .15 are significant at 2 < .05.
UJ

u>
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Hierarchical Regression Analysis with Periodontal Procedures as the Dependent Variable
Change statistics
Step

R

R2

Adj. R2

AR 2

F

df

p-value

1

.432

.187

.160

.187

7.13

6, 186

.000

2

.560

.314

.269

.127

5.57

6, 180

.000

3

.561

.315

.265

.001

.19

1, 179

.667
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group of variables added at that step after controlling for the variables added at preceding
steps. The R2 for the model after step 1 is statistically significant, indicating that the group
of variables relating to individual characteristics of the subjects explains variation in
periodontal procedures. The change in R2 for step 2 is also significant, indicating that the
group of variables relating to characteristics of the subjects' practices also explains unique
variation in periodontal procedures. Of most importance to the study, the change in R2 for
step 3 is not significant, indicating that managed care does not explain unique variation in
periodontal procedures. Thus the results do not support a relationship between managed
care and the aspect of quality of dental hygiene represented by periodontal procedures,
which is contrary to the hypothesis of the study.
Table 10 shows standardized beta regression coefficients for the variables added at
each step in the regression analysis with periodontal procedures as the dependent variable.
A beta coefficient indicates the strength of the relationship between an independent
variable and the dependent variable after controlling for the effects of all other
independent variables in the regression model. The sign of the beta shows the direction of
the relationship between the two variables. At step 1, age and years in current practice
each have a significant negative relationship with periodontal procedures. At step 2,
pedodontic practice has a significant negative relationship with periodontal procedures.
Table 11 shows R2 statistics for the hierarchical regression analysis with
appointment time as the dependent variable. The R2 after step 1 is not statistically
significant, indicating that the group of variables relating to individual characteristics of
the subjects does not explain variation in appointment time. The change in R2 for step 2 is
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Table 12
Beta Coefficients for Hierarchical Regression Analysis with Periodontal Procedures as the
Dependent Variable
Step and variable entered into model

Beta

Step one:
Age

-.36**

Years since graduation

.08

Highest degree earned

.07

Total years practiced

.24

Years in current practice

-.32***

Employment status

-.12

Step two:
General practice

.22

Periodontal practice

. 12

Pedodontic practice
Group practice

-.36***
.03

Solo practice

-.01

Other

-.06

Step three:
Managed care

-.03

Note. Standardized regression coefficients are shown for the independent variables entered
into the regression model at each step.
**2 < .01. ***p<.001.
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Table 12
Hierarchical Regression Analysis with Appointment Time as the Dependent Variable
Change statistics
Step

R

R2

Adj. R2

AR 2

F

df

2-value

1

.234

.055

.024

.055

1.79

6, 186

.103

2

.261

.068

.006

.013

.43

6, 180

.855

3

.353

.125

.061

.056

11.54

1, 179

.001
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not significant, indicating that the group of variables relating to characteristics of the
subjects' practices does not explain unique variation in appointment time. The change in
R2 for step 3 is significant, however, indicating that managed care does explain unique
variation in appointment time.
Table 12 shows standardized beta regression coefficients for the variables added at
each step in the regression analysis with appointment time as the dependent variable. At
step 1, age has a significant negative relationship with appointment time. At step 3,
managed care has a significant negative relationship with appointment time. When
combined with the significant change in R2 for step 3, this latter result indicates a negative
relationship between managed care and the aspect of quality of dental hygiene care
represented by appointment time, thus supporting the hypothesis of the study.
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Table 12
Beta Coefficients for Hierarchical Regression Analysis with Appointment Time as the
Dependent Variable
Step and variable entered into model

Beta

Step one:
Age

-.30**

Years since graduation

.12

Highest degree earned

.03

Total years practiced

.24

Years in current practice

-.02

Employment status

-.08

Step two:
General practice

.03

Periodontal practice

. 01

Pedodontic practice

-.09

Group practice

.02

Solo practice

-.03

Other

-.05

Step three:
Managed care

-.25***

Note. Standardized regression coefficients are shown for the independent variables entered
into the regression model at each step.
* p < .05. **j) < .01. ***p < .001.

Chapter Four

Discussion
In this study, the investigator examined the relationship between managed care and
quality of dental hygiene care. The study results indicate that managed care has a negative
relationship with one aspect of quality of dental hygiene care, appointment time. This
relationship may reflect the fact that dental hygienists do not have control over the amount
of appointment time scheduled for the patients they treat, which instead is controlled by
dentist-employers. Dentist-employers may face economic incentives to reduce the amount
of time scheduled for managed care dental hygiene patients so as to allow more time for
higher-revenue fee-for-service patients.
The study did not support the hypothesis that managed care affects another aspect
of quality of dental hygiene care, the extent to which dental hygienists perform periodontal
procedures. The lack of support for a relationship between managed care and periodontal
procedures appears to conflict with the current findings regarding appointment time.
Logically, shorter appointment times for patients should yield fewer periodontal
procedures. This apparent conflict may be attributable to dental hygienists conducting
work more efficiently in order to complete needed periodontal procedures in shorter
appointment times or providing less oral health education to patients.
While the results of the study indicate that only appointment time was influenced
by managed care, shorter appointment times may reduce the number or
comprehensiveness of dental hygiene procedures not captured by the dependent variables
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in this study. For example, many respondents commented that treatment delivered within
the constraints of managed dental plans is deemed to be adequate by the dentist-employer
regardless of what the patients' periodontal needs may actually be. Other comments
suggest that patients who are insured by managed dental plans may be at risk for receiving
a compromised standard of dental hygiene care. For example, one respondent,
commenting on practices she has observed in a managed care setting, stated that
Periodontal disease was rarely diagnosed and was left untreated. I was
made to do gross debridments and fine scalings in ten minutes for patients
who should have been referred to a periodontist. Additionally, there was a
three month waiting list to be seen for a prophylaxis and a one month
waiting list to see a dentist for secondary treatment.
It is interesting to note that MCOs assert that prevention is one of its hallmarks. The
current study indicates, however, that dental hygienists are receiving less time to perform
preventive services, suggesting that this assertion is open to question.
Beyond the primary findings of the study, it appears that certain individual
characteristics of the respondents and characteristics of the practice had some influence on
periodontal procedures and appointment time. Specifically, age had a negative relationship
with periodontal procedures and appointment time, years in current practice had a
negative relationship with periodontal procedures, and pedodontic practice had a negative
relationship with periodontal procedures. The negative relationships that age and years in
current practice had with periodontal procedures may be explained by the role dental
hygienists play in educating their patients. For example, older dental hygienists who have
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worked in the same dental practice for a considerable number of years may be providing a
high level of oral health education to their patients, thus reducing periodontal disease and
the number of periodontal procedures being performed. The negative relationship
between age and appointment time may be attributable to older, more experienced dental
hygienists working more efficiently. The negative relationship between pedodontic
(children's) practice and periodontal procedures may be due to the fact that children
experience a very low incidence of periodontal conditions which require comprehensive
treatment.
Virtually all previous studies that examined the influence of managed dental plans
focused on care delivered by dentists. Although dentistry and dental hygiene are related,
future studies should focus specifically on managed care as it relates dental hygiene.
While the literature suggests that managed care has provided greater access to dental
hygiene care, future research needs to further examine issues relating to the quality of
dental hygiene care being provided to those insured by managed dental plans.

Limitations of the Study
The current study has several limitations. First, the sample was from a single, large
urban area that has a mature managed care market. Thus, the results may not generalize
to dental hygienists in other areas or in less mature managed care markets. Second, all
potential respondents were members of professional dental hygiene organizations.
Members of professional organizations may respond to the questionnaire items differently
than dental hygienists who do not belong to such organizations. For example, member
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dental hygienists may hold themselves to a higher level of professionalism, and deliver
higher quality care than nonmembers. Therefore, the responses of members may indicate a
higher level of care than would the responses of nonmembers.
Perhaps the most critical limitation of the study relates to the fact that quality of
care is a very sensitive issue for dental hygienists. Respondents may have been hesitant to
respond in a manner that reveals high quality dental hygiene care is not being delivered.
This situation would result in data that do not accurately reflect managed care's true
impact on dental hygienists and the quality of care they deliver.
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Appendix

September 18, 1997

Dear Colleague:
Enclosed you will find a survey about managed care and its effects on the quality of dental hygiene care.
Like many other dental hygienists, I am interested in managed care's influence on the dental hygiene
environment. Therefore, I am asking for your participation in this research.
Your name was randomly selected from members of the Illinois Dental Hygienists' Association to
participate in this survey. Please take about 10 minutes to complete and return the survey within 10 days.
All responses are confidential, information will be used in aggregated form only from all respondents. If
you are not currently employed as a clinical dental hygienist, please return the survey in the
postage-paid envelope.
Thank you for your support and participation,

Mary Magner, RDH
fc*******************:!^**************************^

From: Barbara Holmes, RDH, IDHA President-Elect
c/o P.O. Box 6025
St. Charles, IL 60174-6025
The enclosed survey from Mary Magner will serve two purposes:
1. IDHA is helping Mary finish her Master's Degree; and
2. the information gathered will be very useful to us in the future.
Mary is doing all of the work concerning this survey, bearing the cost, and providing us with reliable
statistics. I strongly support this effort from her; IDHA had planned for a similar survey and Mary is
saving us the work, time, and expense. Please complete and return this to Mary and help be a part of
IDHA's future outlook on the topic of managed care. This is your opportunity for input. Thank you! The
results will be published in the Hygiene Herald in the future.

45

Managed Care and the Quality of Dental Hygiene Care
Managed care is defined as:
Dental insurance plans that:
1. restrict the type, level, and frequency of treatment,
2. limit access to care,
3. control the level of reimbursement for services, and
4. limit patient choice of dentist-providers.
A. In the office where you work most frequently, approximately what percent of the patients you treat
are insured by a managed care dental plan?
%
B. Please respond to the following items by circling the appropriate number on the scale provided.
Respond based on the office where you work most frequently.

NEVER

ALWAYS

1. I review the patients'medical history.

1

2

3

4

2. I take patients' blood pressures.

1

2

3

4

7

3. I perform extraoral examinations.

1

2

3

4

7

4. I perform intraoral examinations.

1

2

3

4

7

5. I assess gingival inflammation by
visual examination.

1

2

3

4

5

6

7

6. I assess periodontal health by using a
probe.

1

2

3

4

5

6

7

7. I measure periodontal pockets on a few
randomly selected teeth.

1

2

3

4

5

6

7

8. I measure periodontal pockets at one site
on every tooth.

1

4

5

6

7

9. I measure periodontal pockets by using
Periodontal Screening & Recording.

1

4

10. I record all pocket depths over 3 mm.

4

11. I perform root planing when indicated.

4

5

6

7

1

2

4

5

6

7

13. I assess pjaque control with disclosing solution. 1

2

4

5

6

7

12. I assess plaque control by visual examination.
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NEVER
14. I reinforce oral health care instructions with
demonstrations at recall visits.

1

ALWAYS

2

3

4

5

6

7

1 2

3

4

5

6

7

16. I take annual bitewing x-rays on patients.

1

3

4

5

6

7

17. If indicated, I refer patients to a
periodontist.

1 2

3

4

5

6

7

1

2

3

4

5

6

7

19. I place the patient in the office recall system.

1

2

3

4

5

6

7

20. I place patients on a waiting list instead of in
the office recall system.

1

2

3

4

5

6

7

21. I have adequate time to perform treatment I
deem necessary.

1

2

3

4

5

6

7

22. I have control over the amount of time to be
scheduled for my patients.

1

2

3

4

5

6

7

23. Dental assistants perform prophylaxes.

1

2

3

4

5

6

7

15. I use plaque scores/indices to quantify amounts
of plaque.

2

18. If indicated, I place patients on a 3-4
month recall schedule.

C. Please provide the following information so the responses of different groups of individuals can be
compared.
1. What is your age?

years

2. Year graduated from dental hygiene program:
3. What is the highest degree you earned?

(1) Associate degree
(3) Master's degree

4. How many years have you practiced dental hygiene?

(2) Bachelor's degree
(4) Doctoral degree

years

5. How many years have you practiced in the dental office where you currently work most frequently?
years
6. Check the item(s) that describe your place of employment:
(1) general practice
(2) periodontal practice
(4) group practice
(5) solo practice
7. Do you work full-or part-time ?

(1) full-time

(3) pedodontic practice
(6) other
(2) part-time

D. In your opinion, what has been managed care's greatest impact on dental hygienists?
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